Abstract: Operative techniques in performing cleft palate repair have gradually evolved to achieve better speech ability with its main focus on palatal lengthening and accurate approximation of the velar musculature. The authors doubted whether the extent of palatal lengthening would be directly proportional to the speech outcome. Patients with incomplete cleft palates who went into surgery before 18 months of age were intended for this study. Cases with associated syndromes, mental retardation, hearing loss, or presence of postoperative complications were excluded from the analysis. Palatal length was measured by the authors' devised method before and immediately after the cleft palate repair. Postoperative speech outcome was evaluated around 4 years by a definite pronunciation scoring system. Statistical analysis was carried out between the extent of palatal lengthening and the postoperative pronunciation score by Spearman correlation coefficient method. However, the authors could not find any significant correlation. Although the need for additional research on other variables affecting speech outcome is unequivocal, we carefully conclude that other intraoperative constituents such as accurate reapproximation of the velar musculature should be emphasized more in cleft palate repair rather than palatal lengthening itself.
Abstract: Operative techniques in performing cleft palate repair have gradually evolved to achieve better speech ability with its main focus on palatal lengthening and accurate approximation of the velar musculature. The authors doubted whether the extent of palatal lengthening would be directly proportional to the speech outcome. Patients with incomplete cleft palates who went into surgery before 18 months of age were intended for this study. Cases with associated syndromes, mental retardation, hearing loss, or presence of postoperative complications were excluded from the analysis. Palatal length was measured by the authors' devised method before and immediately after the cleft palate repair. Postoperative speech outcome was evaluated around 4 years by a definite pronunciation scoring system. Statistical analysis was carried out between the extent of palatal lengthening and the postoperative pronunciation score by Spearman correlation coefficient method. However, the authors could not find any significant correlation. Although the need for additional research on other variables affecting speech outcome is unequivocal, we carefully conclude that other intraoperative constituents such as accurate reapproximation of the velar musculature should be emphasized more in cleft palate repair rather than palatal lengthening itself. T he primary goal of cleft palate repair is to reconstruct a functional palate with achievement of normal speech ability by acquiring an adequate velopharyngeal mechanism and minimal deterioration to the maxillofacial bone growth. To accomplish this purpose of operation, many techniques have been described concerning palatal lengthening, accurate approximation of the velar musculature, and avoiding extensive denudation of the palate during cleft palate repair.
1Y6 Reapproximation of the velar musculature is now considered to be an integral part of speech development and some studies have also proved that radical retrorepositioning and accurate approximation of the velar musculature enhances the speech outcome. 7, 8 However, definite data about the correlations between the extent of primary palatal lengthening and speech outcome have not been obtained and are still controversial. At our institution, all patients with cleft palates had their palatal length measured preoperatively and postoperatively. Most patients were evaluated on their speech ability during a long-term follow-up period spanning more than 4 years by an objective scoring system. Most patients seemed just fine with their pronunciation regardless of changes of their palatal length after operation. Thus, we hypothesized that palatal lengthening may account for less than other parameters for satisfactory postoperative speech ability. Consequently, the purpose of this study is to testify whether the extent of palatal lengthening would be directly proportional to speech ability by inquiring the statistical relationship between the extent of palatal length change after cleft palate repair and the postoperative speech outcome score.
MATERIALS AND METHODS

Patients
This anterograde study included patients with incomplete cleft palates who undergone cleft palate repairs in our institution before 18 months of age from January 1997 to December 2007. These patients were those who could bear postoperative speech scoring test at 4 years, without the presence of any postoperative complications such as palatal fistula or f lap necrosis. Patients with associated syndromes, mental retardation, or hearing loss were excluded from the analysis. Among the patients, 50 were intended for statistical analysis. Patients had an operation by various methods. Twenty-six patients were repaired using 2-f lap palatoplasty, 9 20 patients were repaired by von Langenbeck palatoplasty with levator muscle reapproximation, 2 patients by Furlow double-opposing Z-palatoplasty, 10 and 2 patients by intravelar veloplasty. 7 All operations were performed by a single identical surgeon.
Measurement of Palatal Length
According to the previous study, 5 the authors measured palatal length in both straight and curved dimensions using a f lexible paper ruler (Fig. 1) while the patients were under general anesthesia with a Dingman retractor suitably placed. The point connecting the center of 2 medial incisor teeth and the lingual gingiva was determined as a starting point. Also, the uvula tip was determined as an end point. The straight distance between these 2 points and the curved distance along the palatal surface were recorded in millimeters before and immediately after the cleft palate repair. The actual linear dimensions that were lengthened in both straight and curved were recorded separately by subtracting the preoperative length from the postoperative length. The extent of straight and curved palatal lengthening was also calculated separately in percentage as described below.
The extend of palatal lengthening ð %Þ ¼ ð postoperative lengthj preoperative lengthÞ preoperative length Â 100
Scoring of the Speech Outcome
Computerized speech recording analysis instrumentVCSL 4400 (Kay Elemetrics Corp, NJ)Vwas used to record and evaluate the speech outcome and ''Simple Speech Screening Protocol, '' 11 which is a method for scoring the speech status in Korean patients with cleft palate was used to demonstrate an objective score. To preserve the optimum statistical consistency, speech evaluation was examined by 10 investigators, including plastic surgeons, speech therapists, and medical students. The calculated average score was used as a representative value for individual patients. The maximum score of this scoring system is 66.
Verification of the Correlation
Statistical analysis was carried out to see whether the extent of palatal lengthening would directly be proportional to speech ability. Spearman correlation coefficient was calculated between straight palatal lengthening increment (mm), extent (%), and postoperative average speech score. The same method was applied between curved palatal lengthening increment (mm), extent (%), and average speech score. A value of P G 0.05 was considered statistically significant and all calculations were performed using SPSS for Windows, version 18.0 (SPSS, Inc, Chicago, Ill).
RESULTS
The average straight palatal length increment after cleft palate repair was 4.32 mm (j1.0 to +11.0 mm) which corresponds to an 8.0% lengthening. The average curved palatal length increment was 2.20 mm (j3.0 to +8.0 mm) which corresponds to a 4.0% lengthening. The postoperative speech score ranged from 44 to 66 points and the overall average score was 63.5. A scatter diagram combining palatal length increment (mm), extent (%), and speech scores showed nonYnormally distributed patterns (Figs. 2 and 3) . In statistical analysis between straight palatal length increment (mm) and postoperative speech score, the authors could not testify any relationship. Also, no correlation was found between the extent (%) of straight palatal lengthening and postoperative speech score. The results between curved palatal length increment (mm), lengthening extent (%), and postoperative speech score was equifinal (all P 9 0.05).
DISCUSSION
Many surgeons have declared that short palatal length after cleft palate repair causes abnormal speech outcomes.
10,12Y14 Therefore, palatal lengthening was once thought to be an unavoidable part of primary cleft repair. However, definite statistical analysis between the extent of palatal lengthening and speech outcome which was expressed quantitatively have not been reported so far. In our study, 94% (47 patients) of the total patients produced excellent speech outcome score results (960 points), despite a wide range of increment on palatal length change after cleft palate repair (j6% to +19.4%). The remaining 6% (3 patients) showed velopharyngeal dysfunction in the long-term follow-up period and had a secondary operation. But judging from the fact that they all had their palate lengthened after the primary surgery (4.3%Y15.4%), we presume that their occurrence of velopharyngeal dysfunction was a sporadic occurrence, not by an occasion of insufficient palatal lengthening.
Some surgeons may insist that this study is based on total palatal length, not the actual ''functional'' palatal length which contributes to watertight contact between the soft palate and posterior pharyngeal wall. But it is impossible to segregate the ''functional'' soft palatal length from the total palatal length during operation, so the total palatal length was the only a reference to the linear dimension during operation.
In addition, a trivial error in measurement of palatal length could occur due to transient edema by local epinephrine infiltration or other factors. But it is thought to be insignificant because continuing standardized measurement with constant operation was done since 1997 by a single identical surgeon. There can be many contributing variables to speech outcome after primary palate repair including palatal length, reapproximation of the velar musculature, width of cleft, paucity of muscles, orthodontic conditions, and other pharyngeal pathologies. Although further research combining those variables and speech outcome is unequivocal, the major strength of this study is the statistical verification of absence in correlation between the extent of postoperative palatal lengthening and speech outcome. Leaving obligative factors like width of cleft or paucity of muscles, other intraoperative constituents such as accurate reapproximation of the velar FIGURE 1. Diagram of palatal length measurement. A paper ruler was used to measure the palatal length starting from the meeting point between the center of the 2 medial incisor teeth and the lingual gingiva up to the uvular tip. A, The straight-line distance linking 2 measurement points. B, The curved distance against the palatal surface before and immediately after the palatoplasty.
